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[£S°J CHOI Jung Hoon 

[^eie^emi 710131-1047714 

[?2S5] 463-010 

[^^l gyAi ms 1 ? sxn ^mote ^gomje 325^ 1001 

[^3] KR 

imm mm*£ *ii 42^21 ^3011 21 & §§!, ^&is ni6os°i ^§011 21 

MJggj (Ol) 

20 ^ 29,000 S! 

P^SSIS] 8 S 8,000 8! 

[?^3?§S] 0 21 0 S 

[aia^^S] 19 » 717,000 8! 

754,000 §! 

[§«AH#] 1. fiSf/H- 9A||AH(£H)_1S 
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£ ^£ %AA 7\mA%%- *\ Q }3-S- %*}7] SflJE. ^ =L ^S^^Hl ^°}^. £ ^ 

o\) %A7\ 7\mA^^ v\°}ELS. #*>7l 31^, ^ °XSm ^^<%^^r ^ 

<H #7l ^^^1^1- ^1^1^ 7]-^W>^5q-; Dl^7>^-7l#^ 2)*^ ^7l H^H>C]<4 ^"71 7>^H> 
^S. ^7} JL^W^ofl ^5]^ -H^^d^^; ^^7>^7l^^ <^ # 7 ] J! 

^7} 7}^}T^^ #5. ^#<3^ %7] 7\^\€\o\] ^7) ^ <43 A\o}6\] ^ 

£ ^^7l^ofl <2]*fl 7}^}^ $^=l*r 7>-^^^# 5L^Rr ^f^SL5L 

£ 2 
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3£z}7] ^Ay] ^ n aflame {MICRO magneto-optical head for 

MAGNETO-OPTICAL RECORDING/REGENERATING AND MANUFACTURING METHOD THEREOF} 

£ 2^r H 1^1 %7.}7] ^^BflSl ^^i, 

£ 3£r £ 2^ 

£. 4^ 5. 3^1 IV-IV-SH 

£ 6^r £ 4^ ^>7l 7l^-/*fl^-g- v\°)ELS. %7}7) nEL<>\ wfl^ 

51 10 ^ 51 ll£ ^ £ 1^ ^-7>7l afl^ ^-g-^g- ^^*>7l 51^, 

£ 12^ €■ ^3 U -£*HH ^-7>7l 7l^/^| ^-g- ^Has. #*> 7 l sfl^ Tfls^-i: 

10 : 20 : #&Mt:i 

22a : ^H^M^ 22b : .2 «1 *fl <a 
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' 22c : 23 : n>ZLu|1^3«a 

" 30 : JH^w}^ 32a : -*}-¥-ul3 *R"¥- 

32b : 32c : ^Jl^}*!^ 

33a : ^JL7&*$7] 33b : %}^5L^7] 

35a : Wul^ S. 35b : *HrJl3 ^^fl-EL 

35c : 7>^^^-3fl= 40 : 7}-§-w r t} 

41 : 7}^^-Jf 42 : fe^^ 

43 : 7}ig-3$ 7] 45 : fj-^x]^- 

48 : t^a^ 50 : ^^^1^ 

#*H*r7fl3r, i^S* ^ *1^S*7} 7>^*H 7^*V 7>^ 6.S Cfl^^ol 7 }^K£-I=- & 

<24> ^^^o] 7\7] 7]^ nfl^H A>-g-5)^ 7>7l 7}^ *H>-g-^* ^tflA^^l ^^fl 7)^-^£ 

* ^ 71 711 S)^ 7>7l 71^- nfl*|)Sj n^-jjJ. S q. A>0 jofl ^7fl*>^ ifl^l oflui^l 

2) 3.7)9}- <&*M*]7} £o> 71 <>] € ^^.7> tMl 

(Superparamagnetic limit HI ^«fl ^-el^*?] ^ll^-i- ^711 ^r^-. 
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• % ^1^1^71 W 7}7l^^r iHH^l ^ 3.<£ % -r- 

^o] -f-AV^o] 71 7j] 7]-^ oil 2|«fl ^-cfl^ 3.7)7} 351 ^-7]^ ±*&3\r& ^*l"b 

tfl tMl 7> 

<26> oje-ltb 3-^^*1 7>7l 71^. tij-Alo} 7] s. ^-4*>7l W ?A<LS- eflo]^ if] ^j- <*| -»?- 7>7fl 

<27> ZLHinfl, ole^ #71-71 71^- ^x)o\ sflt=6fl ^A-^, efl o] ^- ^^>7l ^ 

# 4V 7)1 21-, °1 ^^f^l^# l-eiAi 7}7l^^r ^^A]7l7l 3* , ZL 

H7l7> ^ ^sl^lE-l(mm) 3. 3.7l# 7^ES 2i<§(pHaS)^l Jl^S 

<28>g=^ f S\^\±t tcl^af 7]S ofl^S ol-g-^Kr # ^/T-fl^ ^1^1 ^*-ofl^, ^^3 A 
#*%S., ft]i3f 33^*171^ ^^1 7^1^ ^ ^>ofl 7l*}*H 

cfl ^wKSignal to noise ratio)7> ^^}t\] z\JL, o]<$ 4^ #s ^ 7]^ t£°\ n] 

H^l H7H1 ^ofo] tr]-EL7ti m ^ o>i_q eq- * ^.71^-21 ^<yo] S]ZL ^Cf. 

<29> Oje^ J^U^-fr ZLSlsH , #^^3.21 7l^-#^l ^15.^ ^* M^l 
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<a> ^tfl, o)^ ^efl^ %x\ 7 ] 7 }s./^.g- ^}7}n^9] #4*! ^S^^tt, ^% 

• J£uV ^4 ^^-7> 714 ^iL 7-RV #*Hl^r *fl^M ^t\^JL 4 

<31> 444, £ ^^r, ^§4 ^ ^^^^"7> 7Hr*H 7>^O.S ^^#c>l 7>^ 

^ 7]^./^^^- p>o]aS. ^-471 312= * ZL ^flS^* ^ll^Rr 3M4. 

ojofl - ji # 7 j tfl^ofl #7l #401 d 4 f^AS tifl^ls)^ ji^4^4; #7l 

aL^44si ^^ofl # 7 i ^M-^^H tfl-g-sixi «fl ^1 ^ <H ^4€ #7l #4^H#*fl ^ 

A] ^^^1^4; #71 JL^4^°fl ^*fl #tfl^ 7>^4>fl wfl*l£H #7l ^^r^l^l- *14 

4^ 7>*444; 4^7>^7l#^| sl*fl #7l 3134^4 #7l 7>^4^4 #s 3^8^ # 
7l 3i^4^°fl ^^s]^ 31^*1^-4; 4>«7>*7l^ 4*fl #7l 31^4^ #71 7>^4^ 

0} Aj-s ^<£<*j# Aj-7] 7>*4^*fl #71 3L^#^44 A >°H1 ^^7l^<H| 4*fl # 

4°laLS ^-44 3li= ofl 2131 ^#€4. 

<33> C^H, #71 32.^4^- ^ #71 7>^-^^^ 3! 7>4 ^ #£. H^^^-S. Hfl*!^ 

4*r^ ^711- ^14^ n^Rr 3°1 4^^>4. 

<34> #71 7>-^4^°fl^ *T 5ft£^ 5d^ ?}°1 JL4^°1^. 
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<35> #7l ^eM^fe Tj-^JjL^ «>^*>4. 

< 36 > # ? 1 #BW33 #7l fcliH^lr *7l^ -fr*^ ^*fl <r 5&H^ °fl ^ «fl °1 ^ °1 ^ 

< 37 > #71 ^&M^£| W^^lxr # 7 1 ^i3f *r flS-^ ^HVfl^S^^l *§^3 

<38> a o v 7 ] pVzlvii^s^^- #7l ^eH^H n fl<y£]£s. 5:^^014. 

< 39 > # 7 i ^SH^Hfe- #71 o>ZLVil^S^^ ^eflofl S i0 2 ^ Si 3 N 4 ^ *>M-* 

<40> #71 aL^^Mr, ^^l^-ir ^ A V°H1 <#S. f&SLS. ^ V Ti^ 

<41> #71 # «- Jl^ ^ ^ ^ul^^HI ZfZj- 917}^ T ^f^^^ 

<42> a o V 7 ] 7].^^^ 3=c$X\ A}7J\- *§#-§- 7}XH, #7l JL^^Hr, ^1^^ 4^ 

^ A>o]ofl #7l 2^ 7}^}V]2] ^ofl tfl-g-SM} dfl^^fe *fll ^4#»ML3 *l^*h 

#71 ^lifl^l ^cHfJl^^l tfl-§-S)7fl «fl*l5]Sr 7111 314^51^*1^8: T 1 

£^"SH -S-71 i^tiWt ^*l*l*Kr ^^"fr 3 lts}r ?H «V^*>^. 
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<44> Qjgo. ^V 7l jl^B>iq6j| o^SjjL E}#£r #71 7>^W>cH o^^^^S. ^5)0} #7l 7}^n}v] 

<45> 7>^^^ofl ^ #^1*1^1- ^ #7l Jl^«>^ 

<46> ^sg, £ cfs. «.c>ofl rcJ-H^ ^<£f^ A>olofl ^-ji ^Je^^o] ^SLS. afl^ls] 

oi^ 2.7)11; ^l^Rr ^741^; ^71 27fll- #£.31 TflS ^ 7l^ ^-§-^H A o V 

7l ^<£f-§: A>oHl ifjl A^ ^^ElTll Wfl^m ^ ^3^7 Jl^W>^Sf, ^7l ^f- 

jL^^-ofl cfltsfl Z|Z^ ^^£)7fl 7\?\ ^l^SlJL ^"71 JL^^^ *}°]°\) ^$.7]^°} 

*7>^l-7fl afl^sm 7>^ia}^l- ^*Hr #7llsq-; 4 v 7l ^^a-^Hl -^^V^Tfl nfl^s^ 

#5]-olDl7l^^- n^Hr #711 <4; ^BH^l^l #7l JL^W}^* ^*Rr #7fl<2}-; 

4 V 7l 7>^wVxqofl ^>7l ^$3!- ^*Hr #7111- S#*Hr 5J^r ^ °-5L ^ ^"7>7l 71^/ 

<47>^7H t jr^wV^l- ^^Ol ZL^^l^l^ B^-#ofl ^ ^ crfofl 

^-g: 7>^2^- ^SRr #7111- c] i^}^ ?M y>^-3l^u]-. 
<48> ^1-71 ^SM^l^ T5>Jfofl ^7] Sl^Al ^-71^0)1 <>\zft #7) t^^l 

<49> ^-71 #^olc-]7l^ sJ-JSj^cdofl ^J-71 f^A^f f) ^ t^HX-H ^ S^^r Hfl^Vb #7}] 

1- 3 5Lf-*Rr a>^-3i*>cf. 
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• ol Aj- 7 ] ^o)K\7)$--Sr ^V\)^Sr XX\E\ 7>^*H D H °J ^ $ ^ <Q 

"-ofl #71 n]-ZLl-1lEJia^# *l^Rr #31^, #7) P>ZLVilBJ 2 ^^ t- Efl oil ^^^M^ 

<51> ol^ofl^fe ^JjL^ £^-°r ^S^H £ ^^l tflSfl ^tb^. 

<52> £ 1^- i£pJ2] ^A]^ Uj-g. ^-7>7l 7l^-/7fl^-g- pHHS %7±7] = 5.°] 
JL, S. 2fe £ 1^1 ^7>7l SflS.^ ^^J-EflS] ^^^^o]^, J£ 3^ £ 22] ^^Eoli, £ 4 

5L 32] IV-IV^^ £ 5^r £ 22] wfl^i <S 4^311- ^^-^tflA>AlS. 

o]^ ) ^ i£uJo] tf€- -i^HH n|-E- Hfl^ ^^^-Efll- £^1^: 3c^°1j1, £ 7-^ £ 12] 

t^^Jfo] ^tfljEojtt], £ 8 B ^ £ 9r zfz* £ 4^- ^*HH *W 3^*1*1^ 

oa^ £ AltV JE^lJl, JE 10 ^ £ ll£r AA £ 1^ ^>7l ^^\7] S. 

&o]t\.. ojs. £ ^6fl ti>S| ;£ol > ^-7>7l 7l^-/7fl^-§- n>olHS. #7>7] ^S^r, ^> 

t^ia(10)^Hl ^-7l^<a-ofl 2]*fl ^-°d=7l-^*>7fl #^1^(20)^, £eMcK20)3 ^1 

H oH^ 4^ #eW^ (20)^1 wfl^lsl^ JZ^w>^(30)°+ ( JL^w^OOH ^*fl #tfl£-§- 

u fl*l£H ^^3(10)^1 ^S]^ ^te(50)» o->^ 

7>§-w>c|(40)$h Jl^w>cl(30) ^ 7>^ti>c](40)^ *Hl7l-g-7l^<Hl 2]*fi zjzj- *g^s|<H 7>^-w> 
c|(40)7> -R-^ ^ ^Tfl ^#713^ JL^^^(32a,32c) £ 7>^^^-(41)4, 

JL^ti>^(30)# *l*l«Hr ^2^(48)* 5U^. 
<53> ^&J-old(20)^ #°] ^ 5^51^- -B-^^-^S. 712] ^A>Z^S] ^Aj-o^ ig^s. <|^S|<H °i 

o.^, ^ifoil^ #^£3.(10)2] ^71^-M 21*1] ^^H(10)S.^-E] -^-^-m ^ flH^ 

°)H«lH^(22a)ol ^^£]o] oi^ ^e(.o]D](20)2] 7]«- oJ^lfe ^i3L(10)« 7}s^X\7] 
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(22b)7> 9l<L^, S^ofl<a^-(22b)<Hm n>^ifl^a^(23)^ 

, Si0 2 , Si 3 N 4 ^ <^ ^VM-« f^fl* 3(20)3 i+ 

^>7fl ^^^^«.(22c)7> ^^S)<H sacf. ">m4l^S^(23)^r # 

J: ^3^-5. afl^]^ ^^iej^^s. 2.^- -f-3 ^sls. *}m4|^.s«] 

JL^w>tq(30)^ ^eK|c-](20)3 tf^ofl ^ SiH^- ^tf-i- 7}^i^- *§>83<H 

(32c) ^ 7>-^w>c](40) ^--2.5. € #^3^ £ ^Jf^e^ol ^#o.s Hfl<gs)<H Si^. -H^ 
«KH30)3 ^Hlfe *>^^ 7>^u>cl(40)7V ^-g-€ ^ flS^ 7l"§-«}c^-g"¥-(34)7> 

#0.^, 7 >^ w >tq^-g-«.(34)^ zj- «fJf^ 7^^(40)^ A}o]ofl ^^7l^# ^ 
7^ti>^(40)7l- ^1^* -fr^tt ^ ^M?}^]^ °l-g-*H ^ofl ^ 

^Jl^^^(32a)^- ^^L^^^(32a)^ ^^#(32b)# a>o] ofl <f ji §>^<H] u^l 
51^ *HMl3*1^0f(32c)7} AA f§^S\o] olcf. 

3" -H^^^(32a,32c)^r 7}^«Vtq^-g-«-( 3 4)3 z}- ^ tcj-e}- z}- ^ofl ^Jl ±% 7] 

e) o]z^ ^Tfl Hfl^lS)^ A o^Jl^^7l(33a) ^ *FfJl^ 7i (33c)» $X°-*\ , 3. 

3h>^(30)S] H^H^i ^Jl^^^(32a) £ ^-JL^*i^-(32cH AA ?A%^> 91?} 

« ^ $15.^ -tfY^3l^-sfl^(35a) ^ *>^^^^-^) = (35b)7> i^E^ ^ «J-^o. S ^ 
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<56> ^ji^^q-^ = (35a) ^ *HMl3^*l|H.(35b)fe, 5- 5<Hl S.*l€ ^-o) , z|-z| ^S.^- 

' A 3l€ 0 l <$.^S\^ ^ 31 3^(38)3}- #ci-i:(39a)# °l-g-«H 3^-*Hr #^1: 

•^(Solder ball bonding)^ 9X<L*\ , 51 6<=H1 ^ £ 6 1 , *H<H(39b)« °l-§- 

<57> ji^ti>iil(30)^ s-wj-^o. ^ ^V«-ji>§^^-3ilH.(35a)^- ^-JfJI^ ^*fl^(35b) >M-°H^ -2-^ 
ti>c] (30)31- ^^^^-(36)# A>olofl -ji 7 -^^3flT=(35c)7} ^sj^ o_o} t jV^-^sflJEL 
(35c)^ J1^«K1(30)« ^f-*H <3#5qjL 3^*1*1^(45)* 7V^w>^(40)^l 

^7]^AS. ^5.21- ^713 «?!^5lJI 92^H^r -f #1" ^1^^^(48)21 ^ofl ^ 

£} 5.1«-^^<g^2fl^(38)5q- ^3* ^2} y o V ^-^-S. $.7]^*.3, S^. 

<58> 7>^^^-3flH.(35c)Sl tf^flfe Jl^ti>r1(30)l: ^*l*m ^ 0 ^°) ^^^°\) 3. 

^*1*1?1 *1^^(48H $XSLV], ^(48)2} E^-ar -H^ (30)2} ^-ft-S-I- 

^7>X|2] ^ Jl^«>c1 (30)21 ^€ #3* JL^^^H $1 

<59> ^g, 7 ^ w >ti)(40)^ ^ZL^^l^(32a) ^ ^-^L^^-^cHl ^^l^^-i: 4^ 

7>^^Vt11 o]^-6\] wl^fl 7}^£^ ^^<8*1 7}2l ^A>z1- ^1-0.5. ^ 

^^H ^ ^"Utt Sl^^S. ^£ ^J1^^7l(33a) ^ ^Jl^^ 71 (33c) 21 a> 

<eo> 7 >^w>r1 (40)21 -^^l^ MEMS(Micro Elect mechanical System) iE^ ^HaS^l^N 

(Micromaching) ^2} *147>^7l£* ol-g-*}^ ^^jsj^ ^^^2] 3^31^(50)71- ^ 
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• o^s. ^^o>a}-«.(42)7> *§^SM ^lODj , f^-^ofl^ ^^^1^(50)1- -f-^ 

<6i> 7 >Jg-ti>c)(40)^ 4 £<q ^oj-c^ofl^ 7>-§-h>^(40)« S^bW (30)^1 tfl*fl fH3*l*lt!- & 
e] : ^^^«.(45)7> 5^. <^7H, z| ^^^1-^(45)^, £ 7<*fl ti>sq- £ 

oj ( 7 }^}v](40)S\- n^l* 7MJ1 Bp^^l #(Wl)-t- ^^S]7lM- ( 

£ 8°ii i^«M(3o) ^ 7>^-ti>c](4o)^ ee^ ^'S-a- ^-s. 

<2^Hr 83=^ ^i(t)» 7>^m ^ws^ 3^*1*1^(55)3. « sm. ^tb, H 9 

ofl £^5} ti^ ^-o], JL^«>^(30)°11 «J*fl3. ^5] ^^i^ ^3 

<62> 2lsH, (10)7} sl^^sl^ Jl^ti}^(30)^ #e1-oli:-l(20)^ ^H«flol 

^(22a) ^2^1 IHS^ £)*fl #^3(10)^ S^ilS.-^ ol^s^-ij. 

^-5} 3., 4ZLV1l^^^(23)^r #41 °1 <y7>S)^ #t^3(10)S] 5.^-8: 7VSM7l7fl €*=h °1 
nfl, 51*1 5$-Qo_^*^ 2-a>^ ^ ^fe(50)« -f-4*H #^3(10)^ 

2:A> ^ tiVA>^ O.S^ ^i3(10)«fl 71^-^ ^Ji^ 5L^7\ 
<63> ^ ( £A] ^-^^3(10)^1 ^ ^^3(10) 71^-^^ T^l^l ^sgJE ^-o]] 

7l*l<5}c*} ^^^^(50)2} #^3(10) 71^-^^ 7^S]7l- °1« il^H ^31^ 

(50)2] ^o) %c]^ 3 (10)^l 71^-^ofl ^^-Tfl ^ &7fl ^Jl^^i^(32a) ^ *V 

^3^3l^HK32c)2h 7>^-^^(41)ofl^ 7>^-w>c](40)l- -B-^^171^ ^^7}%o] iH^Tfl € 
<« ^^^1Z,(50)S^ #^3(10)3] 7l^^1 7lSl7> 7>7>^ ^ 7^, ^fiL^*! 

^(32a)2|- 7|-^^^(41) AVolofl ^--g-^ ^^7l^o) *}^3^*l^f(32c)^ 7>^-*i^-Jf 
(41)A>o]6fl ^-g-TsRr ^&7}e$M.Tj- T^lSM? &Qo] yj-yj^ °}7}S\^ , o] nfl 7 ^y].^(40)^ £ 
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10°fl 5L*m 4^ ^Jl^^^(32a)#^-S. o_^*) #t^jEL 

' (10)2] 7}^o\) 7 jj|L ^ 7 fl^o] H7l^ i^o] ^s^-iL *Vcf. 

<64> #c]^3(10)£] ^^-2.^ ^^(50)1- ^ ^Vtfl^ 

^iTfl € ^-f , ^^€^-(323) ^ ^Jl^^i^(32c)^ 4 ^7K33a,33c)^ 3 
$\%\7\ %^ ^ SX^m ^«.j7^^^-«( 3 2a) ^ ^Jl^^^(32c)# #JL &<&$S.* ^ 
4 ^§7U33a,33cHl ^ 7^£S ^^0] ^y^^, £ 

#^H(10)5] 7}^(P)o\] ^*}7i\ ^Md°l ^#€^(50)7> fclia 

(10)^ sj*i^(C L Hl ^ ^^(e)^ ois^s. ^ tfrft -^3 Sfe 71^. 

<65> £ 12^ £ ^o) <y 4^. ^-7>7] ^/^-g- *}°l£3.5L #*}7l €fl = Sl *flS« 0 Vl 3* 

jgo^ ^«if -^^sVjl, ZLofl tfl*}; #Afl & ^^>7lS. ^tf. H^l € 

tl><4 ^o], Jfi. ^-7>7l 71^-/^^^- P>o]aS. ^>7l ^EL$] ^S^^r, JL$*}t) (30) 

^ 7>^-a>cl (40)1- fe^] ol-g-^H ^14^ 4 s ¥^11^* 4^ ^ 

#(32b)# A>o]oil ^.ji a 0 v«.^^^ ^ ^5]so] yfl1£ ^ti]^cf(S5). 

5L*m ^ *fl2: ^ 71^ °1 JL^ #^-(32a) ^ ^JL^ *}^-(32c) 

7} t$s$s)o] 01^ ji^w>x^(30) ^ 7^^^(41)1- ^tiltb 7>^w>^(40)^-, 3i^a>tq 

(30H1 « 7}%-*}r)U0m ^7>^-^7fl ^M^l^Hr ^^l^l^-(45)7> ^ ^5)51^- & 
cf(S10). 
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' (S15), 3(20)3. € #^<*H JL^«>cl(30)« *}WH A o v 5l ^^S.-^- W 

(S20). ui^wV^OO) £ ^3Mc|(20)3. € 7l#-§- ^Rr ^p>^(S25). <k 

eM 3(20)^1 «lH^(22a)^: ^^*>ol(S30), <H| ^ Hfl<H *8 (22a) ^ <£^c>\] n^ifl^a 

^(23)^1 *fl<3€ *r S^nl)oJ«-(22b)« ^^W(S35). S^H ^^(22b)^ # 

3l ^3°-3. €^2^^ 3^(23)^- ^ ^^S. ^^«>JKS40), 

3*1^ ^^^-¥-(22c)« ^^W(S45). 
<67> 7 \^\^{AQ)9\ ^ofl ^^^2,(50)^1 ^3<?>^(42)» ^^^>3KS50), aL 

^^^-2fl^.(35a,35b), 7>-g-^q-3fl^(35c) ^ ^^^^(25)# 4^ W(S55). 
thg- J7^«>t^(30)^ -tf^l- ^^(48)^ M^^VjQ-CSeO), 2^ ^sflJElofl #Qo] 

*r SlS^r ^ wfl^H ^^t>4(S65). « a (42) <H| ^^^2,(50)1- ^ v 

^>7l«H^.S] ^12:7V ^^4(S70). 

is}5m- ^SLSLM] , ^S[7\ 7F§^H ^ ^7} *M1 A>-g-^ti}^^# ^ 2j ^ $1^ 
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3*A J f#7>^*}7ll afl^lsl^ ^ej-oidsq-; # 7 1 *eMcl# a}o}°\} if-jL #7l tfl^= 

#7l #e}o]r:^ f^o S afl^S]^ aL^w^ #7l ZL^w}c]^ o^ofl # 7 1 

«H tfl^-SlTfl W^l^H #?1 f^ia^l 3^*1 ^^^1^; #7l JL^ti> 

Cfltfl #tfl£^ 7>^^>7ll afl^^M #7l ^^^1^1- *l*l*Rr 7}^-W}t^; ^l^l7V^7l^ 

°fl #7l JL^W>^ #7l 7>^W>C]S] #Jl #71 JL3i*>cH ^#3*r 

ul^ 7 >^-7l#ofl #7] JL^W>c]^ #71 7>^til-cl^ #Jr ^ ^ <^ #7l 7>^W> 

#7] JL^^^^ Afolofl ^ 7 ]%6\] #ifl-Sr^ 7>^*>£S. ^#5^ 7>-g- 

^^1- ^^-s ^}7i 7i^-/7fl^-g- ^oia.^. ^>7i *fl = . 

2] 

#7l JL^^f ^ #71 7>^*1^-^ 91 #2. 7}X)JL #Jl JE^^S- ^l^TT 4*r3 
^§7l# ^Wltb ^3^: *>fe ^>7l ^/^-g- p>ol 3S ^-7>7l SflJEL. 

3] 

^ ^"71-71 7l^-/7fl^-g- n>ol^S. %*} 7 ) *11=. 
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4] 

*114^1 

^^H 9X$r ^SLS. *}±r &X}7] 7]^/^-%- v}o)3.S. %*}7] Z\}lL. 

[^t 1 * 6] 

<H ^-i- ^8«LS ^>7l 71^-/^^-8- pH^S. ^7>7l SflJEL. 

13 T 1 * 71 

8] 
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* ^efojcl oil ^ n]-ZLti)^5i0j^ -^ofl S i0 2 % Si 3 N 4 ^ ^VM-« 

9] 

#71 Jl^^Hr, ^1^* 4^ ^f^Sr *>°H ^ ^ tifl^lS^ A o VJ f^ 

10] 

11] 
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12] 

A oM ^^l^lsfb Ifsfe ^HJ 

[^^*J- 13] 

#7] iL^W>^o11 Jl E}-^ #7l 7]-^tl]-^ofl <g^^ £ S. ig^s)^ # 7 1 7}-^t>l-c) 

♦ #7l Jl^ti}^l cflSfl !M^l*l*Rr ^ *}^r ^-7>7l 
71 ^/^fl^-g- ^>ol35. #7>7l 31^. 
14] 

^-71 7l-^^^o11 o]7>^- ^ ^JE^- ^71 ^^l^* Of ^ ^£}ZL #7l oL^M 

7l^-/*iH-§- p>oia. s ^>7i *|j=. 

[^^* 15] 

*}- 0 H ¥Ji tifl^lsl^ 2.7fl# ^1-5}-^ #t41<4; ^- 

71 2.7fl# ti>t=^ ^ ^ 7l#-g- 0]-g-ifr}0} ^-71 A}ojofl J=-J1 ^ S ^<g£) 

711 «fl^l€ ¥ ^^l^M ^3tt ^-71 ^ 5I^#^M1 cflsfl ^ ^<^5l^l 
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#71 ^S)-olcl7l^ #7] JL^W>C^- ^*Kr #7l]<4; #7l 7}-§-t>}- c H # 7 1 £ 
[^T 1 * 16] 

xii5%m sa*H-H , 

[3^8- 171 

2(115*8" S^r XI 16^1 5a°H, 

#71 ^eJ-o]Dl7l^ S>^L6fl #71 %t\^3.2\ 3*1*1 ^7l^<?H| 2} *fl #7l ^^H^l 
18] 

Aj-7] ^e^ol^7l^ ^^cgo^ ^71 t^A 3 f ^Al7l^ ^ZLl-il^S^-i- tifl^Kr £31 
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[^t 1 * 19] 

*U8-qH) &<H*1, 

<&im #7) ^eMcpl^ ^-Tfl^^r 4^ 7>^*H ^SJ-t-w ^*Rr #31 $h #7l nflog 
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